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COBALT-60 SPECKS IN THE COLUMBIA RIVER AND 100-D ISLAND DISCRETE RADIOACTIVE
---PARTiCCES -(D`Zi Rs) 1?ATA QUALFTi( QaJ€£TIVE-S-t-qu) PRVCESS

Thank you for providing comments on the DQOs used to define the acceptable
risks associated with DRPs on D Island. The U.S. Department of Energy,

-fcichiahd-iYperai:ians Off#ze;-appretiaies the opportunity to respond - to the Nez
P€rce ?ribe (NPT)-cos^nent^ -and-looks--forward to _.n.y ensuing discussions
between our respective staffs. Responses to the NPT letter to
Ms. Julie K. Erickson, same-subfect as ab-ove, dated Juiy 711995, are
attached.

It-nay be de,irable-fcr members of the NPT staff to visit D Island and see
first-hand the area currently being discussed. After the NPT staff has
reviewed the responses, please have someone contact either Mr. Robert Stewart,
Project Manager for the Columbia River Comprehensive Impact Assessment, at

- '. ._ ::m^^- E+r-'s` a'¢ =-a-+,- -'s'_ ..
-_---°_- -------'----^`-^3'tJ376^^r,°`vi na^y4ri^^l--at'(i3^ii-]- J/O'"7w1, ^o aIscuss nris concerns
----- --------- ---- =f^pt!er=wr to=arrange=a=>=#slt-+.= D-{sland farthe Nanford Reach tn general).

Sincerely,

- i-^^-ti•^c..

Julrickson, Director
RSD:RFB River Sites Restoration Division

Attachment
1,^g19 27,Q

cc w/o attach:
L. Gadbois, EPA
D. Holland, Ecology
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DEPAnTaIENTOEhN€RGY-(DO€„-RI£HLAND ^vPERATIONS OFFICE (RL),
RESPONSES TQ-NF? P€RC€ TRIoE (NPT ) Cu'^i"'eNTS
ON D ISLAND DATA QUALITY OBJECTIVES (DQO)

Responses to the NPT staff's comments on the_ D00 assumptions for D Island are^^:;AW.,,,,..s: -

Comment 1:

"-The Nez Perce Tribe EicwM believes that Cooper and Woodruff(1993; page 4.10)
d9cumented in their risk scenario that 75 pci-hr activity exists on D Island.
According-to the 100-D Island discrete radioactive particles DQO, D Island
should_be__poatenl_rp-W^*_^,^g-^;;`v'ric oT-t'ne potential health hazard due to
^r,oatt-specks.^

--__--xesponse:

As ag`eed to by the decisionmakers_atthe_June-7, 1995, ..QO exercise, Cooper
and Woodrur``, 1993; "Unvestigation of Exposure Rates and Radionuclide and

--- ------- Trace-#ietal- Oistribvtions Along the Hanford Reach of the Columbia River,
PNL-8789" identify that there is the potential for an individual recreating
along-the Hanford Reach to-rece9ve a dose from discrete radioactive particles
(DRPs) that exceeds 75 pCi/h. The scenario Cooper and Woodruff used begins
with the assumption that the individual is exposed to the maximum activity DRP
that had been located. Sipce_the-DRPs-ar*-4xtrgmely disper'sed, subsurface,
-and exhibit a"lognormal activity-distribution, the decisionmakers decided that
a=Xobab#:+st1c-asses`^•,em+ of r is'k, r=atherttian the traditional deterministic
approach utilized by Cooper and Woodruff, would be used.

Apparently there is some misunderstanding about the application of the
decision rules agreed to by U.S. Environmental Protection Agency, the State of
Washingion, Departoent of fcoioy_y; and OOE at the 0 Island DQO meeting. It
vas agreed-that-_the deterministic effect skin reddenin trigger- ---- ( 9) level is
greater than 75 µCi-hr and the stochastic effect ( individual incremental
lifetime increased cancer_risky trigger-level-is-gi^eivter than-1D-4. It was
als$-anreed that the risk scenario consists, in part, of the following:

• An individual visits the island at time zero ( June 1995 DRP activities
will be used). -

• The individual's encounter time with a DRP will be based on a tribal
-- --- member visit, which could be as much as 1000 hours ( 6 weeks) per year;
-- ---- -- --- the distribution of-the enc9untar ti!ae-^ill--be-t-riatigular starting with

4 hours with a peak at 56 hours.

_The-possible exposure pathways consist, in part, of:

- Skin contact - the distribution for the contact period of the soil
will be triangular with 95% at 48 hours, and 50% at 2 hours;
infinite slab, no shielding, uniform concentration.
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- External exposure without contac^ r-'^o^^ow guidelines for HSRAM
residential assuming a uniform distribution of particles in the
soii.

-- The allowable tolerance on the decision error for either a burn or ulceration
- of the skirr-and--e6TrreY-Atas= desired- to be:-iow;_-so-_that there-was a high
confidence that neither is a problem for future site users. Based on the
-possible-effects of the DRPs and the expected chances of encounter with a DRP,
the decisionmakers agreed to set a confidence level of 99.9% to assure future
site users there-is nota-sufficientrisk due to the DRP^.

Comment 2:

-"The depositi-on of these- cobalt-60 snecks by the Columbia River is not a
-rasdom-oecur-ronce.- aas$d on stokes ^aw and-the physical properties of sand
(Boggs,-1987) and cobait-60-specks ( Sula, 1980; Cooper and Woodruff, 1993),
cobalt-60 specks entrained into the river's bedload have preferentially

====setL^^d-#n-=_r-e_^A#{r6t:d=#^^a,^s#t4-arai am-fierefore; deter;aining a
concentration of cobalt-60 specks based on a random sampling pattern is
-. aCt'^^^^on;;^y_b,asea^^ar9_=u^ers3sT^^_::^_ a„al-concentration of cobalt-60
specks in the Columbia River shoreline."

Response:

Stokes Law is only indirectly applicabi in this si tjj ation because the DRPs
are much more dense than sand (8.3 g/ vs 1.6 g/cm' for sand) and are

----elPctrically-charged-(the-decay process creates ionized atoms, the continual
creation of which results in a static charge on the DRP). Thus, the DRPs do
not behave exactly like the much-less-^densia,_inchargedsand.---ltegardless, the
existi-ng-data,--thtch-tnctudes extensive surveys-of both cobbly and sandy areas
(Sula, 1980, "Radioloqical-Syrvey-9f Exposed Shorelines and Islands of theTT,: -^2 :- _. _ _... ...._ - "=-- ----_ :k.7an^a nri^e^-bacween-V$Fntta-
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JnaKe Klver I:bnflllenCe, Pn1-312^^

Co9p4r and- Hoodruff,-1993) s- -i ndicate- the-0P.Ps--are- much- more -1-i kely--to occur i n
cobbly areas than in sandy areas.

Coaeaent 3:

__---_----"-Due-ts--skieldi,^,, by ao,l; wator;-vegetation; and ai'r as well as the motion of
the detector, aerial gaiwa-ray surveys lack the sensitivity and resolution

------ ----- FtA€A; 1979; Hansen; 1976) reyuired to aid in the determination of
]S-_CA L^ .___

1d
..---^^c€nixat4a^ _ -c^s.,...^ spc¢xs:- TL

e i^vn=7'a7omf distF'1but70n of cne
--cobalt-6-0-specks into discrete areas and the presence of water within the
d-e-tector's`field_of-view' ( Sula, 1980) further reduces the utility of aerial

_- -_gamma=ray surveys in determining the potential for cobalt-60 specks."
e^
^aSuu'nSe'

Although it is not possible to identify individual DRPs using aerial surveys,
it is possible to identify areas of enhanced background, due to manmade
radionuclides, using aerial surveys with a sensitivity of approximately
1 µR7h: -This ability has been proven at Hanford using aerial surveys
calibratedto-ground-condttiofts-le.g., EBa6_1990, "An Aerial Radiological
-Sa-vdy-r,f-the-Hanford-Site-and Surrounding Area,--EGG=106I7-1062." For the
D Island analyses, the aerial survey data is onl-y to be--uied for determining

-_potential upper bounds on the number of particles in a given area.



comment 4: 019 2 8 9
the -"iA-§cenario- asSumptiors, the PNL representative arbitrarily decided

that two hour resident time for skin contact-was-appropriate 50% of the time
beeaute -a-persan aattl d be abl-t to #dent#fy-and--remove these-particies.
However, since the cobalt-60 specks in question are about 100 microns in size
(Sula, 1980) and barely visible to the human eye, it would be difficult for an
11101Mual-_ttrldeat1-1`x3nd raftwa_co'salt40 "eck that they can barel y see.
Two hours is entirely too short. Five hours (Cooper and Woodruff, 1993) is
more realistic for the removal of particles that are microns in size.'

Response:

Since a probabilistic calculational approach was selected as the preferred
method of estimating individual risk from a DRP, a distribution is needed for..*e'n£Tr ^i'^; an^t@i iviu iii tne eqaatl6n. The chosen distrluutton for skin contact

tri,ngular,wi-th-aminim of zero hours, a mode (most probable) of
_ two-hwrsz_aDd--a avximum ssf -48 hou"m This diftribui;hm -has a ^^ean (average)-

------------- Qf_17-hnurs.-_Accordingl.yr-the-average--skin contact time used in the
ealculations was 17 hnure,

l:omment 5:

"Unfortunately, the distribution of the cobalt-60 particles is probably not
limited to the Hanford Reach as the Columbia River is a potential and source
foreo-liansan4 dunes-loca#ed east-oi-Nanford:--Rt=should consider instituting
a survey of sandy areas east of the Hanford Reach to determine the

--5,1lnceRtratiodl of r_ohalt-6n snnrUe "----------- -- -r..-.....

Response:

As documentedby-existing data_(,Sula1980,__Cooperand_yleodruff 1g93), and
supported by the results of the aerial-surveys ( e.g., E6i6 1990), the greatest
concentration of QRPsoccerred on D Fsland. Accordingly, if the risk from-_DRPs on D--Isl--and--is shown to be below the decision levels agreed to during the
DQO exercise ( see Response-to Coewerit t1Q,1),_then_the equivalent risk
elsewhere along the Reach would be below any concern since the occurrence of
Daicies-eisewhere issubs`san"siaiiy smaller than on 0 Island.
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